NASA Food & Nutrition: Updates from Space by Dlouhy, Holly
                    
  
  
https://ntrs.nasa.gov/search.jsp?R=20170001326 2019-08-31T19:27:46+00:00Z
 Maintain Astronaut Health
 Menu Planning for 
Studies
 Counsel Astronauts on 
healthy eating
 Analyze Dietary intakes 
of the studies using  
Nutrient Data System for 
Research (NDS-R)
 Manage ISS FIT 
database 
 Graph biochemical and 
nutritional data
 International  
Teleconference (CSA, 
ESA, JAXA, Russia)
 Assistance with 
conducting studies
 Food Debriefs
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 Psychological/behavioral/ 
performance issues
 Sleep and circadian 
rhythm disturbances
 Neurosensory 
adaptations
 Cardiovascular 
adaptations
 Environmental issues
Physiological Changes 
that Impact Nutrition:
 Headward fluid shift
 Taste and odor 
sensitivity
 Bone loss
 Muscle/lean body 
mass loss
 Red blood cell mass 
changes
 Gastrointestinal 
changes
 Vision/ophthalmic 
Issues


 Expedition 5 (2002)
 Expedition 16 (2008)
 Accumulated 377 days
 6 EVA’s (39 hrs 46 min)
 Expedition 50 (2016-present)
 1 EVA (6 hrs 32 min)
 Most Experienced Female 
Astronaut

Mercury Program (1958-1963)
Bite-sized cubes
Freeze-dried powders
Semi-liquids in tubes
Gemini Program (1962-1966)
Freeze-dried foods
Improved menu quality
Gelatin-coated cubes
Spoon bowl
Apollo Program (1967-1972)
Hot Water
Eating utensils; Spoon bowl
Thermostabilized pouches
Skylab Program (1973-1979)
Menu 72 foods
Fridge/Freezer
Eating utensils
Shuttle Program (1981-2011)
Many commercially available foods
Large variety
Fresh foods
ISS Program (2000-Present)
Standard Menu Rotation
Bonus Foods
50% USOS and 50% RSA
 Nutrient Content
 Palatability
 Shelf-Life
 Ease of Preparation
 Storage
 Thermostabilized Foods:
Heat treated to destroy harmful 
microorganisms
 Rehydratable Foods
Water added prior to consumption
 Irradiated Meats 
Radiated to allow product to remain 
stable at room temp
 Natural Form Foods:
Nuts, granola bars, cookies
 Fresh Foods
Delivered by various vehicles
 Variety of foods helps with:
 Food Fatigue
 Isolation from home
 Morale Booster


Sensory Panel 
done on all 
foods, even 
commercial 
items.
Evaluated on:
Appearance
Taste
Smell
Texture
 At least 25 panelist needed
 Food Scored on a 9 point scale 
 (1-dislike, 5-netural, 9-extremely like)
 Tested at 3 time points: 
 Production, 1 year, 2 years
Food does not pass if:
 It falls below a score of 6
 Score decreases by 20% 
between time points
 Losses 10% of nutrients 
over the time points 
Side Dishes Qty
Vegetable & 
Soup Qty Meat & Fish Qty
Rehydratable 
Meats Qty
Baked Beans 3 Asparagus 3 Barbecued Beef Brisket 3 Beef Pattie 3
Black Beans 2 Beef Stew 1 Beef Fajitas 2 Beef Stroganoff 3
Brown Rice 3 Broccoli au Gratin 3 Beef Ravioli 2 Caribbean Chicken 3
Candied Yams 3 Cauliflower w Cheese 3 Beef Steak 3 Cashew Curried Chicken 3
Carrot Coins 2 Chicken Noodle Soup 1 Beef Tips w/ Mushrooms 2 Chicken Pineapple Salad 3
Corn 3 Crm Mushroom Soup 1 Cheese Tortellini 1 Noodles & Chicken 3
Cornbread Dressing 3 Creamed Spinach 2 Chicken Fajitas 3 Pasta w/ Shrimp 3
Mac and Cheese 3 Curry Sauce w/ veggies 3 Chicken in Pouches 2 Shrimp Cocktail 3
Mashed Potatoes 3 GrBeans & Mushrooms 2 Chicken Strips in Salsa 2 Shrimp Fried Rice 3
Pasta w/ Pesto 2 GrBeans & Potatoes 2 Chkn w/Corn, Black Beans 2 Sweet & Sour Chicken 3
Potato Medley 2 Italian Vegetables 3 Chicken w/ Peanut Sauce 2 Teriyaki Chicken 3
Potatoes au Gratin 3 Lentil Soup 1 Crawfish Etouffee 2 Turkey Tetrazzini 3
Red Beans & Rice 3 Minestrone Soup 1 Fiesta Chicken 2 Vegetarian Chili 3
Rice Pilaf 2 Mixed Vegetables 3 Grilled Chicken 2
Rice with Butter 3 Potato Soup 1 Grilled Pork Chop 2
Southwestern Corn 2 Spicy Green Beans 3 Lasagna w/ meat 2
Wheat Flat Bread 3 Split Pea Soup 1 Meatloaf 2
Wild Rice Salad 3 Teriyaki Vegetables 3 Salmon 2
Tomato Basil Soup 2 Seafood Gumbo 2
Tomatoes & Artichokes 2 Smoked Turkey 2
Tomatoes & Eggplant 3 Sweet & Sour Pork 2
Vegetarian Veggie Soup 1 Tuna 2
Tuna Salad Spread 2
Fruit & Nuts Qty
Desserts & 
Snacks Qty Breakfast Qty Beverages Qty
Almonds 3 Apricot Cobbler 3
Blueberry Raspberry 
Yogurt 2 Apple Cider 4
Apples w/ Spice 3 Banana Pudding 3 Breakfast Sausage Links 1 Brkfast Drink, Chocolate 3
Applesauce 3 Bread Pudding 3 Cheese Grits 2 Brkfst Drink, Strawberry 2
Cashews 3 Brownie 3 Cornflakes 2 Breakfast Drink, Vanilla 3
Citrus Fruit Salad 3 Butter Cookie 6 Granola 2 Cocoa 3
Crackers 8 Butterscotch Pudding 3 Granola w/ Blueberries 2 Drinking Water 25
Dried Apricots 3 Candy Coated Almonds 3 Granola w/ Raisins 1 Grape Drink 3
Dried Peaches 3 CandyCoated Choc. 3 Grits w/ Butter 2 Grapefruit Juice 4
Dried Pears 3 Candy Coated Peanuts 3 Maple Top Muffin 3 Green Tea 4
Fruit Cocktail 3 Cheddr Cheese Spread 3 Mexican Scrambled Eggs 2 Green Tea w/ sugar 4
Macadamia Nuts 3 CherryBluebry Cobbler 3 Mocha Yogurt 2 Hint of Lemon 10
Peaches 3 Chocolate Pudding 3 Multigrain Cheerios 2 Hint of Lime 7
Peanut Butter 6 Choc Pudding Cake 3 Oat Cereal 2 Hint of Orange 10
Peanuts 3 Cranapple Dessert 3 Oatemal w/ Brown Sugar 2 Lemonade 3
Pears 6 Dried Beef 3 Oatmeal w/ Raisins&Spice 1 Lemon-Lime Drink 2
Rhubarb Applesauce 3 Granola Bar 3 Sausage Pattie 2 Mango-Peach Smoothie 6
Strawberries 3 Lemon Curd Cake 3 Scrambled Eggs 2 Milk 12
Trail Mix 3 Lemon Merng Pudding 3 Seasoned Scrambled Eggs 2 Orange Drink 2
Tropical Fruit Salad 3 Nut & Fruit GranolaBar 3 Vegetable Quiche 2 Orange Juice 6
Rice Pudding 3 Waffles 3 Orange Mango Drink 3
Shortbread Cookies 3 Peach Aprioct Drink 2
Tortillas 26 Pineapple Drink 3
Vanilla Pudding 3 Raspb Lemonade w/A/S 4
YogurtCoverGranolaBar 3 Tropical Punch 3
+9 crew 
preference 
containers per
6 months
Calories
Protein
Calcium
Sodium
Iron
Potassium
Fluid

 iPad App developed and is currently in 
ground testing (45 day missions) 
 Used to track all dietary intake in ground 
studies and flight. 
 ISS FIT arrived on station early August, 
2016 
Data from the app will provide us a better insight 
into the nutritional intake of the crew and will 
provide the crew real time feed back on their daily 
intake. 


 All data received 
from ISS FIT is 
entered into 
NDSR for nutrient 
analysis on a 
weekly basis. 
 FFQ report 
worked up and 
sent to flight 
surgeon.  
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 Inadequate food intake 
can lead to:
 Cardio decrements
 Bone Loss
 Muscle Loss
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Excess protein cannot be stored in the body.  Any in excess of 
requirement is oxidized (broken down), and the byproducts lead 
to challenges for kidneys, bones, and other systems…
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 Fluid intake is often 
inadequate during 
spaceflight
 Renal stone risk is 
elevated during 
and after 
spaceflight
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 Iron content of the diet is 
a concern for crew 
health because of 
increased iron storage in 
the body. 
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800 IU/day Vit D3 Supplement is enough to keep 
25-Hydroxyvitamin D levels optimal inflight
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 % of crew with >10% weight loss: 1%
 % of crew with 5-10% weight loss: 33%
 Weight loss is a consistent 
finding during extended-duration 
missions 
 Inadequate caloric intake impacts 
body mass loss, and likely 
exacerbates bone loss, muscle 
loss and other maladaptations
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NASA Extreme Environment Mission Operations
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Increases in iron stores were paralleled by increases in 
oxidative damage to DNA (left). Increases in iron stores 
were correlated with regional bone loss (right).
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Vitamin D
Vit D (IU)
Flight Requirement (per day) 600
Menu 172 ± 44
Salmon 396
Tuna 152
Breakfast Drink 116
Tuna Noodle Casserole 96
Cornflakes 88
Tuna Salad Spread 84
Bran Chex 68
Scrambled Eggs 64
Bread Pudding 56
Granola w/Raisins 44
Tapioca Pudding 44
Teriyaki Beef 36
Pork Chops 32
Vegetable Quiche 28
Potato Soup 28
Space Food
800 IU/day Vit D3 Supplement is enough to keep 
25-Hydroxyvitamin D levels optimal inflight
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Nutrition SMO

http://www.nasa.gov/hhp/education 
Now available on iTunes!


